Abstract
Introduction
The term trace element in geochemistry refers to chemical elements whose concentration is less than 1000 ppm or 0.1% of a rock's composition [1] [2] , and concentration greater than the aforementioned values refers to ma-jor elements (expressed as weight % oxides, each >0.1%). Elements make up a large portion of the earth's crust, but occur most often as minerals [3] . Elements such as carbon, hydrogen, nitrogen, oxygen, phosphorus, calcium, sulphur, and iron are the principal chemical elements that living organisms utilize in their body tissues for reproduction, energy, and their daily functional activities [4] . The geological significances of these elements are related to being components of the oceans, atmosphere, and as building blocks for minerals, and crustal rocks. As a result, whole-rock element geochemistry is invaluable in understanding the chemical, physical, and geological forces that continually redistributes these elements between living and non-living reservoirs through biogeochemical cycles [4] . Whole-rock chemical element geochemistry is useful in chemostratigraphic correlations, and have been used to decipher the physical and chemical mechanisms, and interpretation of diverse geological systems [5] .
The understanding of the variability and affinity of these chemical elements in rocks have led to the identification of chemical signatures in many sedimentary basins of various tectonic regimes [5] . Furthermore, wholerock element composition provides a means of quantification and calibration of the concentration of chemical elements with mineralogy, thereby giving additional information about host rock lithology and accessory minerals. Whole-rock elements geochemistry can help to decode the interrelationship between components of the oceans, crustal rocks, biogeochemical systems [4] , seawater pH, and atmospheric CO 2 concentrations spanning centuries, or even millions of years [6] . Many paleoclimatic studies have utilized chemical elements such as Aluminum (Al), Manganese (Mn), and Barium (Ba) concentrated in the rock record to unravel paleoclimate and tectonic regimes [5] [7]- [9] . These studies have led to better understanding of the changes that causes chemical weathering in source areas and help to show the variation in climatic changes in ancient rocks on a geological time scales [10] [11] . The application of whole-rock elements geochemistry are numerous in geological interpretation, thus its utility in the study of Triassic Montney Formation.
Stratigraphically, the Montney Formation is the basal stratigraphic unit of Triassic succession in the subsurface of western Canada (Figure 1 and Figure 2 ). It rests, unconformably upon Belloy Formation-carbonate strata of Permian age [12] - [16] . The succession was deposited in a west-facing, arcuate extensional basin on the western margin of Pangaea [16] - [18] . The Montney Formation consists of siltstone, very fine-grained sandstone, bioclastic packstone/grainstone-coquina, in Alberta [15] [16] [19] , interlaminated, interbedded, dolomitic silty-sandstone and rich in organic matter [20] . The intervals composed of fine-grained sandstones within the Montney Formation is the hydrocarbon reservoir. Previous studies of the Montney Formation in Western Canada Sedimentary Basin (WCSB) have mainly focused on sedimentology, regional stratigraphy, biostratigraphy, and ichnology [12] [16]- [18] [21]- [28] . Other workers study the tectonics of WCSB, e.g., [27] [29]- [31] , and oil and gas reservoir of the Montney Formation have been assessed, e.g., [13] [19] [20] [32]- [35] . Despite numerous previous work, however, no work has been published in the journal that utilized chemical elements integrated with mineralogy and petrography to interpret the Montney Formation dolomitization and diagenesis. This paper evaluate the Triassic Montney Formation dolomitization and diagenesis using chemical elements whole-rock geochemistry coupled with whole-rock mineralogy and thin-section petrography in order to better understand the Montney Formation dolomitization and diagenesis.
Geological Setting
Based on analyses of paleomagnetic data, paleolatitude and paleoclimatic zonation [37] , and fauna record [38] , the Western Canada Sedimentary Basin (WCSB) during the Triassic time was situated at approximately 30˚N paleolatitude [37] . The paleoclimate reconstruction suggests that the paleoclimate may have ranged from sub-tropical to temperate [24] [30] [37] [38] . The region has been interpreted to be arid during the Triassic, and was dominated by westerly winds from the west [12] [37] [39] .
The WCSB forms a northeast thinning wedge of sedimentary rocks with thickness of more than 6000 meters, which extends southwest from the Canadian Shield into the Cordilleran foreland thrust belt [24] [40] . The Cordilleran of the WCSB provides the evidence that the origin and development of the basin was associated with tectonic activity attributed to episodes of epeirogenic subsidence; [24] [40]- [42] ; this is interpreted to be post Triassic, especially due to mountain influences [24] [43] and [44] interpreted sediment loading as evidenced by deformed beds, slump structures and small-scale faults as indicators of tectonic influences on the deposition of Triassic successions. Within the Foothills and Rocky Mountain Front Ranges, Triassic rocks were subjected to Jurassic-Cretaceous Columbian and Upper Cretaceous-Lower Tertiary Laramideorogenies, which caused series of imbricate thrust faults and folds in the region [12] [45] . In Alberta and British Columbia, Triassic sediments were deposited in a central sub-basin known as the Peace River Embayment, which extended eastward from the Panthalassa western ocean onto the North American craton [12] . During the Triassic period, the Peace River Embayment was a low mini basin associated with minor fault block movement caused by a broad downwarp, which resulted in the rejuvenation of structural deformation within the Monias areas of southwest Fort St. John, British Columbia [12] [45] .
The Triassic succession thickened westward [12] , and rests unconformably in most areas, upon the Belloy Formation in outcrop of northeastern British Columbia; Carboniferous in parts of northeastern British Columbia and Alberta; and Fantasque Formation in outcrop at Williston [36] . The thickness of the Montney Formation within the Fort St. John area (max: 320 meters thick) in the subsurface (Figure 3) , varies in the east along Brit- ish Columbia/Alberta boarder boundary and to the western portion of British Columbia [20] . The Montney Formation structure map indicates higher paleostructure in the east and low in the western portion of the study area [20] . The structural tilt shows a depositional thinning to the east and north due to erosional removal [12] .
Method of Study
Rock samples collected from drill cores from five wells in northeastern British Columbia were crushed into powder using pulverizing shatter-box machine at the University of Alberta. Samples were assayed for wholerock chemical elements geochemical analysis using Inductively Coupled Plasma-MassSpectrometry (ICP-MS) technique at the University of Alberta Lab. Sample requirement is approximately ±5 ml for ICP-MS measurements. The machine can rapidly determine over 70 elements (Table 1) in <2 ml of sample solution in less than 2 minutes [46] . The functionality of the instruments are based on the principle that by viewing the appropriate region in an Ar plasma tail flame, the atomic and ionic emission lines of analytes can be measured against very low background emissions intensities [46] . The method can show nearly all elements present in a sample ( Table  1) .
Quantitative X-ray diffraction (XRD) analysis was used to determine whole-rock mineralogy of the Montney Formation ( Table 2) . XRD is essential in the study of fine-grained sediments because it allows moderately accurate determination of the amount of minerals present in a sample, particularly, magnesium substitution in calcite or dolomite lattices [47] , thus helping to decipher dolomitization and diagenesis.
Thin-sections were examined with petrographic microscope in accordance with the method of thin-section petrography [48] to determine textural characteristics, mineralogical composition, evidence of dolomitizationand diagenesis. Traditional thin-section examination technique was used to determine grain-size, sorting, roundness, and mineralogy (Figure 4 ).
Results
Chemical elements analyzed in the Montney Formation are grouped into three categories, based on their concentration: 1) major rock-forming mineral elements (Al, Ca, Fe, K, Mg, Mn, Na, Si) have the highest concentration ( Table 1) ; 2) trace elements such as Ag, Ba, Cd, Co, Cr, Mo, Ni, Pb, Sn, Sr, V, etc., have low concentration compared to major elements (Table 1 and Figure 5 and Figure 6) ; and 3) rare earth elements (Figure 7) , or Lanthanides, which comprises La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu elements ( Figure  7) .
The integration of chemical elements with mineralogy shows affinity to the host lithologies. Evidently, chemical elements are the building blocks for minerals, thus, their relevance in the interpretations of geological system is unambiguous. Based on data in Table 1 The concentration of quartz mineral (wt.%) in whole-rock mineralogy data-set is a predictor of calcite and dolomite concentration ( Table 2) . High quartz concentration yields corresponding low calcite/dolomite concentrations and vice-versa.
Mineralogy
Whole-rock analysis of bulk mineralogy ( Table 2 ) of the Montney Formation shows that quartz is the dominant mineral by percent volume and abundance, followed by calcite, and then dolomite. Clay total volume in the Montney Formation is relatively high (outside of the study area), but lower than quartz, and in some interval clay is higher than the volume of dolomite and calcite ( Table 2) . However, within the study area (Figure 2) , clay content is relatively low. Feldspar, plagioclase, and pyrite constitute significant component of the Montney Formation. Apatite and marcasite only occur as trace (very low by percent volume). Apatite in particular, is related to the Montney/Doig phosphate zone. To exemplify the mineralogical transformation in the Montney For- mation, scanning electron microscopy (SEM) and thin-section petrography shows diagenetic modification of Illite clay, and dissolution of organic matter replaced by pyrite (Figure 8 and Figure 9 ). Mineralogy is key to characterization of the constituent composition of a rock, particularly, the present of magnesium and calcite are indication of dolomitization and diagenesis in the Montney Formation. Mica is a major component of siliciclastic sediments, and it is particularly more associated with silts and very fine-grained sediments [47] . Thin-section petrographic examination indicates that the dolomite in Montney Formation appears as detrital fragments (Figure 10) -suggesting that the dolomite may have been transported along with other materials, and may not have been formed in-situ. Similar detritus dolomite in siliciclastic have been reported by [49] .
The Montney Formation mineralogy suggests that the sediments may have undergone advanced diagenetic alteration as evidenced by transformation of illite clay to polygorskite clay, dissolution of organic matter and replacement by pyrite (Figure 8(b) ), authigenic quartz overgrowth and calcite cementation (Figure 11 ). X-ray diffraction response of illite (clay mineral) is an indication of diagenesis and low-grade metamorphic history of a sedimentary rock [50] - [54] . Kaolinite is transformed to illite during the process of diagenesis, typically at temperatures of 212˚F -230˚F (100˚C -110˚C), which lies within the oil generating window [55] , and thus confirms diagenesis in the Montney Formation. Pyrite in the Montney Formation is related to post-depositional emplacement [56] caused by the dissolution of organic matter due to diagenesis (Figure 8) . Pyrite is an important diagenetic mineral and its occurrence can help define the diagenetic history of sediments [57] . Hence, the occurrence of pyrite in the Montney Formation is a strong evidence of post depositional changes, and interpreted herein to have formed in-situ during diagenesis.
The clay mineral is associated with the organic carbon richness-kerogen component of the Montney Formation source rock. [58] study the relationship between organic matter and shale in modern sediments and found that adsorption of carbon compounds onto clay mineral surfaces played a fundamental role in the burial and preservation of total organic carbon in the sediment. This evidence proved that organic matter are within the smectite inter-layers of clay, which implies that hydrocarbon prone source rock may be closely related to clay mineralogy [58] . The depositional mechanism of silt-sized grains and clay mineral may be related to flocculation of fines due to the affinity of mica mineral as a major component of siliciclastic sediments, which are particularly more associated with silts and very fine-grained sediments [47] . [59] observed that the distance of transport of clay rich sediments affects clay mineral composition, thus they differ from one depositional environment to another (e.g., coastal clay mineral differs from continental slope clay mineral). The observation of [59] shows that chlorite proportion of clay mineral increase from the lower slope to upper slope, corresponding with a decrease in the proportion of smectite. The illite component of the clay generally reaches its maximum on the middle slope [59] . Differential proportion of clay in the different depositional environment may be due to different mineral grain-sizes that characterize different depositional settings, and the different affinities to flocculation effects associated with deposition of hemipelagic [59] . The illitic/palygorskite in the Montney Formation has significant interpretation in relation to petrogenesis. [60] stated that kaolinite tends to flocculate near the river mouths, whereas illite and montmorillonite (smectite) are transported further offshore, thus, supporting a distal depositional environment interpretation for the Montney Formation. [61] - [63] have reported similar depositional environment based on clay mineralogy.
Chemical Elements Geochemistry
The major elements, trace elements and Rare Earth Element-REE (Lanthanide) detected in the analyzed samples of the Montney Formation are interpreted based on their concentration, natural abundances in Earth's crust, mode of formation, and affinity with mineralogy. The Montney Formation whole-rock mineralogy ( Table 2) as determined by XRD analyses shows average dominance of the minerals: quartz (36.3%), dolomite (15.5%), pyrite (14.1%), calcite (9.4%), K-feldspar (5.6%), marcasite (3.3%), apatite (1.0%), clay (0.7). The abundance by volume of clay minerals (maximum value obtained) indicates that clay is 29% ( Table 2) .
Detrital minerals such as quartz, feldspar, and clays are a result of the host rock. [64] , or as a result of solubility equilibria, in which Mn +2 then diffuses along a pore-water concentration gradient from anoxic conditions and immobilized by the oxidation of Mn +2 resulting in the precipitation of manganese oxyhydroxides [65] - [67] . This process can produce near surface diagenetic manganese contents [68] - [70] . Thus, the present of Mn +2 in the Montney Formation indicates association with organic matter in anoxic condition, and the diagenesis associated with the transformation of kerogen during the thermal maturation phase of source rock.
The relatively high amounts of uranium (U), potassium (K), arsenic (As) and barium (Ba) detected in the samples are related to the Montney Formation organic matter richness and high phosphate content in the upper Montney/Doig Formation boundary. These elements (U, K, AS, Ba) are mainly associated with organic matter due to several depositional factors in phosphatic rocks, and are comparable to those detected in other phosphate worldwide [71] . This explains the phosphatic and diagenetic phenomenon in the Upper Montney/Doig formations boundary as evident by the present of apatite mineral in the Montney Formation.
The trace element Gallium (Ga) has chemical affinity with Aluminum (Al) thus its enrichment is attributed to the presence of alluminosilicate minerals [72] . Aluminum make up about 8% of the Earth's solid surface, and it is the third most abundant element in the Earth's crust, second only to oxygen and silicon [73] . The formation of aluminum has been attributed to several mechanisms associated with reducing conditions, and aluminum is usually combined with other elements such as oxygen, silicon or fluorine to form different compounds [73] . Native metals like aluminum can form in reducing oceanic or mud volcanic environments, which are associated with upward migration of basaltic magma [74] , hydrothermal activity [75] , magmatic or metamorphic process [76] , or high temperature hydrocarbon-enriched fluids [77] . However, aluminum can also be formed by exolution of metal-rich fluids in the magma [78] and degassing of magmatic vapors during submarine eruptions, which may lead to reduction of some elements in their metallic state [79] . Other mechanisms for aluminum formation includes: 1) gas condensate from metalliferous fluids together with fairly other dry reducing gasses [74] [75] [80] ; 2) reduction of carbon compounds [81] ; 3) reduction by intratelluric fluids and reaction of aluminum chloride (AlCl 3 ) with H 2 [91] ). Aluminum has affinity to clays, and because clay mineral is a component of the Montney Formation, thus, the high content of aluminum in the samples analyzed.
Lithium (Li) concentration is attributed to the presence of mica minerals, whereas, Nickel (Ni), Copper (Cu), Chromium (Cr), and Vanadium (V) enrichments can be attributed to the presence of minerals related to maficultramafic rocks such as vermiculite and chlorite [82] [72] . Copper (Cu) is critical to the behavior of the elements associated with biological processes in the sedimentary cycle [83] . Copper (Cu) is associated with clay mineral fractions, especially those rich in coatings containing organic carbon and manganese oxides [2] .
The high amounts of Zirconium (Zr) are related to Hafnium (Hf), and are in general fixed in silicate minerals [72] . Rubidium (Rb) is most likely related to the potassium feldspars contained in the clay component of the Montney Formation. Enrichments in elements such as Barium (Ba), Lead (Pb), Yttrium (Y) was reported by [82] as evidence of diagenetic alterations of the sediments from lagoonal environment. Thus, their presence in the Montney Formation is interpreted as evidence of diagenesis. The element Barium (Ba) is related to biogenic compounds, it is suggested that Barium in the form of Barite was adsorbed by planktonic organisms from seawater and sunk down to the bottom of the sea [71] . The present of Barium (Ba) is associated with the high organic matter richness of the Montney Formation. Barium (Ba) typically migrates and is redeposited along with phosphates [84] . The Montney and Doig formations boundary have very high phosphate concentration, which contributes organic carbon content.
Iron (Fe) hydroxides seem to be the main sinks for Lead (Pb), Cadmium (Cd), and Zinc (Zn), with less important role by organic matter [85] . Cadmium (Cd) is generally found where there is high concentration of organic matter such as muddy deposit associated with benthic layers [86] . Iron (Fe) and Aluminum (Al) contents provide useful information on the clay, contamination and sedimentation style [87] . Most Iron (Fe) is structurally bound by clay minerals. Fe is also an indication of diagenesis [56] .
Boron abundance in carbonates provides a powerful proxy for seawater pH reconstruction [87] . The Boron (B) system in oceanic carbonates is a geochemical tool for paleo-seawater acidity reconstruction and indication of diagenesis [88] [89] . The relatively high concentration of Boron (B) in the Montney Formation sediments implies diagenesis. The work of [90] [91]; and [92] link main sources of oceanic Boron to riverine discharge and ridge hydrothermal fluid expulsion from accretion prisms. The main Boron sinks in the ocean are oceanic crust alteration, adsorption on sediments and co-precipitation in carbonates [90] [93] [94] .
The diagenetic behavior of phosphorus (P) in marine sediments is not well documented [64] . However, phosphate is produced during oxidation of organic matter in the sediment by the dissolution of inorganic particulate phosphates, and by the liberation of phosphate associated with iron oxyhydroxides following their reduction to Fe + . [64] stated that it is inferred that phosphate is precipitated in the sediment by unspecified inorganic diagenetic process. Phosphorous does preferentially remain in solution in reducing conditions because under oxic conditions it is bound to iron [95] . Therefore, the behavior of phosphorous can be related to the dissolution and precipitation of iron compounds in response to redox-driven processes [64] .
The behaviors of cobalt (Co), copper (Cu) and nickel (Ni) are closely related to manganese during diagenesis [66] [96] [97] [99] . Pore-water data from hemipelagic sediments indicate that both cobalt and nickel reach dissolved maxima in manganese-reduction zone and are precipitated along with manganese-oxidation zone [100] .
Cobalt and nickel are progressively depleted in pore-waters of the iron-reduction zone, indicating uptake by the sediment under reducing condition [64] . Pore-water from pelagic and hemipelagic sediments indicate that copper is mobilized from labile solid phases, which is predominantly related to organic matter decomposition during diagenesis [97] - [99] ), and reaches a dissolved maximum immediately below the sediment-water interface [64] . In addition, copper is mobilized in the manganese-reduction zone, where it is co-precipitated with manganese in sediments [97] . Trace elements such as La, Ce, Nd, Y, Th, Zr, Hf, Nb, Ti and Sc are mostly used for interpreting provenance and tectonic setting because of their relatively low mobility during sedimentary processes, and their low residence time in seawater [1] [101] . These elements are transported quantitatively into clastic sedimentary rocks during transport of weathered materials, and thus reflect the signature of the parent-source rock [101] . The present of La, Ce, Nd, Y, Th, Zr, Hf, Nb, Ti and Sc elements in the Montney Formation may infer somewhat tectonic stability. Similar interpretation based on the present of La, Ce, Nd, Y, Th, Zr, Hf, Nb, Ti and Sc was documented by [101] .
Discussions
Ever since Dolomieu [102] first introduced the term 'Dolomite' into the geological literature to describe a calcareous rock in the mountain range of northwestern Italy where the rock 'dolomite' was first identified, the cal-cium magnesium carbonate CaMg(CO 3 ) 2 rock continue to be a subject of vast interest in geology owing to: 1) mode of formation of the mineral dolomite; 2) diagenesis, and implications of dolomitization in reservoir rocks; and 3) its usefulness as paleotemperature indicator, or as paleothermometer.
Dolomite is a rhombohedral carbonate with the ideal formula CaMg(CO 3 ) 2 , in which calcium and magnesium occupy preferred sites [103] [104]; [105] used hydrothermal experiments extrapolated to low temperatures to demonstrate that calcite and dolomite are essentially ideal in composition at 25˚C. Thus, any double carbonate crystal of Ca and Mg at 25˚C is not essentially pure dolomite, and is either metastable or unstable with respect to calcite [103] . Diagenetic modification of the very fine-grained, silty-sandstone of the Montney Formation may have occurred in stages of progressive oxidation and reduction reactions involving chemical element such as Fe, which manifest in mineral form as pyrite (Figure 8) , particularly, during early burial diagenesis, or late stage diagenesis. Similar interpretation was documented by [106] . Mineralogical changes in the form of cementation and mineral replacement involving calcite and dolomite are typical of diagenesis [107] , and are evident in the Montney Formation based on petrographic study and SEM analysis.
Oxidation and reduction reaction mechanisms are crucial in the modification of sediments, shortly after burial, prior to lithification or compaction during which fluids are ejected into the depositional interface [108] [109] . This drives the oxidation and reduction processes involving Fe, sulfur, and carbon [107] . The significant amounts of organic matter (TOC) in the Montney Formation essentially make these elements principal reactants. The carbon compound of the organic matter content is the most rapidly oxidized and consequently contributing energy to drive the Fe into the ferrous state, thereby causing fixation of sulfur as pyrite. Because of the present of organic matter in the Montney sediments, pyrite occurs as scattered "clots" throughout the rock samples-this phenomenon is evident in thin-section petrography (Figure 8) . Pyrite is related to post-depositional emplacement [56] caused by the dissolution of organic matter due to diagenesis (Figure 8) .
The quantitative analysis of mineralogy ( Table 2) , chemical elements and their concentration ( Table 1) in the Montney Formation, particularly, Ca and Mg show incredibly high concentration owing to mineral precipitation and dolomitization. It is interpreted thus, that calcite may have been precipitated into the interstitial pore space of the intergranular matrix of the very fine-grained silty-sandstone of the Montney Formation as cement by a complex mechanism resulting in the interlocking of grains, welded together by calcite cement. Evidence of grain interlocking is revealed by SEM image showing authigenic quartz overgrowth (Figure 11) . It is established through mineralogical composition in this study ( Table 2 ) that the Montney Formation is quartz rich and contains substantial clay minerals as well, including unstable mineral such as feldspar ( Table 2 ). This sort of compositional mixture of quartz, clay and feldspar minerals may have resulted in the decomposition of feldspar along the clay-quartz boundary due to processes involving hydrolysis in the process of diagenesis.
The depositional environment interpreted for the Montney Formation is proximal to distal offshore marine setting [35] [19] [20] . In the marine environment, several weathering and transformation are prevalent. As a result, there exist an exchange of cations, in which the positions of clay minerals are changed, thereby resulting in the substitution of Mg for Ca [103] [105] [110] . In the marine environment, chlorite and illite minerals are formed by fixation of Mg and K in montmorillonite or degraded illite delivered into distal offshore settings due to continental denudation resulting from fluvial processes [110] .
The present of illite and palygorskite clay mineral (Figure 9 ) support the evidence of diagenesis in the Montney Formation formed from ionic solutions in extreme conditions of temperature and pressure. [50] noted that the transformation of clay minerals into illite involves several factors such as preferential flocculation, current sorting of floods (hyperpycnal or hypopycal) intensities, and variations in the composition and concentration of detritus during sedimentation and subsequently enhance clay transformation.
The dolomite in the Montney Formation appears as debris in thin-section petrography (Figure 10 ). Such allogenic (non in-situ) dolomite may have only played a role (minimal) in the Montney Formation diagenesis, compared to sediments that are mainly composed of biogenic carbonate that are formed completely from aragonite and calcite. Thus, authigenic calcite may have played dominant role in the vast diagenetic phenomenon of the Triassic Montney Formation in northeastern British Columbia based on the evidence of the most dolomitized interval, which have the highest percentage of calcite composition ( Table 1 )-shaded in black color.
Conclusions
Whole-rock chemical element geochemistry provides a means of understanding the chemical, physical, and geological forces that continually redistributes elements between living and non-living reservoirs through bio- geochemical cycles [4] . The understanding of the variability and affinity of chemical elements and mineralogy in rocks are invaluable, which aid identification and interpretation of chemical elements and mineralogical signatures, thereby serving as a means of quantification, calibration, and correlation in sedimentary basins.
Results from this study show that chemical elements such as major, trace and rare earth element (REE) concentrations in the Triassic Montney Formation sediments (very fine-grained, dolomitized silty-sandstone) are related to the host rock mineralogy. The variation patterns of some of the major elements (Al, Fe, K, Mg and Mn) and trace elements (Sc, V, Co, Cr, Zn, Ba, Th, U, Rb and Cs), show strong affinity to the host rock mineralogy. This evidence is supported by quantitative XRD mineralogical analyses ( Table 2) . Mineralogy is key to characterization of the constituent composition of a rock, hence, mineralogical analysis from this study helped to understand dolomitization and diagenesis of the Montney Formation in northeastern British Columbia, Western Canada Sedimentary Basin (WCSB).
